THE INCREDIBLE LABORATORY: STRATEGIES IN PROBLEM SOLVING 


Skills: Successive Scanning (trial and error 
experimentation) 
Making Organized Lists (note taking) 


Grade Level: 3 - adult 

Reading Level: Grade 3 (Fry) 

Time Required: 10-30 minutes for each level 

Objectives: 1. To help students use trial and error and 


other strategies as tools in problem solving. 


2. To enable students to practice note taking by 
making organized lists of information. 
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THE INCREDIBLE LABORATORY : 
Strategies in Problem Solving 


Program Overview 


Students playing THE INCREDIBLE LABORATORY use trial and 
error to discover how eighteen chemicals combine to create 
colorful and unusual monsters. Each chemical determines a 
variation of one of the monster's six key body parts -- the 
head, eyes, arms, body, legs or feet. In higher skill levels, 
chemicals have changing properties and may be combined to create 
entirely new variations. 


THE INCREDIBLE LABORATORY has three main sections: Novice, 
Apprentice, and Scientist. The Apprentice and Scientist sections 
are divided further into two sub-levels each. 


All three sections and their sub-levels contain both a Play 
and a Challenge mode. In the Play mode, students try to determine 
the effects of the chemicals: they form and test hypotheses by 
creating monsters with different chemical compositions. In the 
Challenge mode, they use their conclusions to competitively build 
and recognize monsters. 


Starting the Program 


Students beginning the program first see a menu from which 
they can select either instructions or the section with which to 
begin. They make a selection by pressing the left- or right-arrow 
keys on the Apple or the Cursor (CRSR) keys on the Commodore 64, and 
then entering their choice with the RETURN key: 


WHAT PO VOL WANT 7 


NOVICE 
APPRENTICE 
SCIENTIST 


XNnNSTRUCTIEONS 
cw wD 
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Students selecting the Novice section are immediately 
presented with a Play/Challenge option. Those selecting 
Apprentice or Scientist are first asked to select either Level 1 
or 2 (see pages 7 and 8) and are then given the Play/Challenge 
option. 


WHAT WOULD VOU LIKE? 


PLAY CHALLENGE 


Once the sections, levels, and Play/Challenge modes are 
selected, students are asked to enter their names, and play begins. 


Program Sections 


SECTION 1: NOVICE 


In this section, students work with six chemicals -- the 
same six every play. Each chemical affects one feature of the 
monster -- head, eyes, arms, body, legs, and feet -- and repre- 


sents a specific variation of that feature. Chemicals have the 
same effects each time the program is run. The Novice section 
gives students an easy introduction to the program and -- since 
the six chemicals have the same effects in the Apprentice section 
-- gives them a head start on subsequent play. 


In the Play mode, students are presented with a list of six 
chemicals opposite a bubbling beaker. They determine the 
monster's chemical makeup by moving the indicator box with the 
left- and right-arrow keys on the Apple or the Cursor keys on the 
Commodore, and registering their choices with the RETURN key. Students 
tell the computer when they are finished choosing the chemicals by 
selecting "DONE." The beaker then heats up, the chemicals vaporize, 
and the resulting monster appears. Beside the monster is a list of 
the chemicals used. 
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Because this section always presents the same five chemicals, one 
strategy for determining each chemical's effect is to create several 
monsters, leaving out one chemical each time, while keeping careful 
notes (see the software lessons beginning on page 32 of this guide). 
The results can then be studied to see how the absence of certain 
chemicals affect the creature's appearance. (If a student uses less 
than five chemicals, the computer will randomly supply the features 
not accounted for.) Of course, there are many strategies for each 
level of the program, and students should be left to find their own. 


In the Novice Challenge mode, the computer asks for each 
player's name, and then presents a list of the same five chemicals as 
in the Play mode -- again opposite a bubbling beaker. Students take 
turns selecting the chemicals for one monster: Each chooses those 
familiar to him/herself and (hopefully) unfamiliar to the opponent. 
The beaker then boils, the chemicals vaporize, and three creatures 
appear. Each player has a chance to guess which monster they both 
created before that monster is indicated and the two "imposters" melt. 
For more ideas on how to use the Challenge option in all sections and 
levels, see the software lessons beginning on page 15 of this guide. 


SECTION 2: APPRENTICE 


The Apprentice section is divided into two sub-levels, each of 
which has a Play and Challenge option. 


Level l 


In the Level 1 Play mode, students are presented with five 
groups of three chemicals each. Each group relates to a specific 
monster body part, -- the head, body, arms, feet, etc. -- but is not 
labeled as such. Students create a monster by selecting up to one 
chemical from each group. (They may choose to skip a group by moving 
the box indicater to "GO ON" and pressing the Return key.) Once the 
chemicals have been selected, the beaker is heated, the chemicals 
vaporize, and the resulting monster appears alongside the list of 
chemicals used to produce it. If a student selects less than five 
chemicals, the computer randomly supplies the features not accounted 
for. Chemicals have the same effects each time the program is run. 


In the Level 1 Challenge mode, two students jointly create a 
monster from a list of five chemicals drawn randomly by the computer 
from a pool of fifteen. As in the Novice section, each student tries 
to identify the resulting monster when it is presented with two 
"imposters." 
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Level 2 


In the Level 2 Play mode, students are again presented with 

five groups of three <cpenicals each. Each group again relates to a 
Specific body part and is not labeled. This time, however, students 
may select up to two chemicals from each group. Since every chemical 
in a group relates to the same body part, a selection of two would 
create a combination that results in an entirely new effect on that 
part. Students who have already determined the effects of the 
fifteen "base" chemicals must now determine the results of various 
combinations. As in Level l, the chemicals’ effects remain the same 
each time the program is run. 


In the Challenge mode of Level 2, two students jointly create 
a monster uSing eight chemicals drawn from the pool of fifteen. They 
then each try to identify their monster in a line-up with two "impos- 
ters." This Challenge mode adds a new dimension of difficulty since it 
requires a knowledge of the chemicals' combination effects. 


SECTION 3: SCIENTIST 


The Scientist section is divided into two sub-levels, each of 
which has a Play and a Challenge mode. 


Level 1 


The Play mode of Level 1/Scientist follows the same format as 
does Level 1 of the Apprentice section: students create monsters 
by choosing up to one chemical from each of five groups. There is, 
however, one very important difference: the fifteen chemicals 
presented to the student create entirely new monster effects each 
time the program is run. A chemical that once created a green head 
might now make a red head, furry legs, or any other feature. 
Students must now "start from scratch" in determining the effects of 
chemicals. After students have created a monster in the Play mode, 
they are asked if they would like to play again. If they answer 
"No," they will be asked if they would like to challenge someone in 
the Challenge mode. A "Yes" answer will send them directly to 
Challenge, where they will have the same chemicals as in the play 
mode. 


The Challenge mode of Level 1/Scientist again allows students 
to match skills as they jointly create -- and then try to identify -- 
a monster. The students build their creature with five chemicals 
picked randomly by the computer from a pool of fifteen. This time, 
however, the chemicals have new effects each time the program is run. 


Level 2 


The Play mode Level 2/Scientist follows the same format as 
Level 2 of the Apprentice section: students build monsters by 
selecting up to two chemicals from each of the five groups presented. 
As before, this format allows combinations of chemicals, which 
results in new body effects. This time, however, each chemical 
has a new effect each time the program is run. Students are faced 


each chemical and having to determine the effects of their 
combination. They must start a new analysis process each time the 
program is run! 


The Challenge option of Level 2/Scientist allows two students to 
jointly create -- and later identify -- a monster using eight chemicals 
(feature combinations possible) drawn by the computer from the pool of 
fifteen. Again, each chemical is assigned a different monster effect 
each time the program is run. If students wish to use the same 
chemicals in the Challenge mode that they had in the Play mode, they 
must enter Challenge through the question "Do you want to challenge 
someone?" given to them in the play mode. 


Chart of Levels and Options 


SECTION 1: NOVICE 
play mode challenge mode 


SECTION 2: APPRENTICE 


play mode challenge mode play mode challenge mode 


SECTION 3: SCIENTIST 
play mode challenge mode play mode challenge mode | 
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THE INCREDIBLE LABORATORY: STRATEGIES IN PROBLEM SOLVING 


Chemical Effects 


NOVICE AND APPRENTICE/LEVEL 1 


The following series of monster illustrations can be used as a 
key for the effects of chemicals and their various combinations. 
The program has a pool of fifteen chemicals representing three 
versions of each of the following features: head, arms, body, 
legs, feet. The first monster represents the chemicals and effects 
used in the Novice section. The first three monsters represent the 
effects of the chemicals in Level 1 of the Apprentice section. 


ALIEN OIL -~- Head 
GOOSE GREASE -- Body 
YELLOW RIND -- Wings 
BLACK ICE -- Legs 
SPARKLES -- Feet 
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Oma + 
SOOO 
GMO hk 
] 


APPRENTICE/LEVEL 1 
FUZZY MOLD 
DARK CRYSTAL 
LASER LIGHT 
BUBBLING MUD 
SLIMY ROCKS 
RED DUST 
SUPER ACID 
PURPLE LINKS 
MAGIC POWDER 
BLUE GOO 
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Level 2 of the Apprentice section allows students to combine 


chemicals in order to form entirely new features. The following 
monsters illustrate the results. 


ALIEN OIL + FUZZY MOLD 
= Head 


GOOSE GREASE + DARK CRYSTAL 
= Body 


YELLOW RIND + LASER LIGHT 
= Arms 


BLACK ICE + BUBBLING MUD 
= Legs 


hs 


SPARKLES + SLIMY ROCKS 
= Feet 


| 


Nt 
x ball 


FUZZY MOLD + RED DUST 
= Head 


DARK CRYSTAL + SUPER ACID 
= Body 


LASER LIGHT + PURPLE LINKS 
= Arms 


BUBBLING MUD + MAGIC POWDER 
= Legs 


SLIMY ROCKS + BLUE GOO 
= Feet 
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APPRENTICE/LEVEL 2 


ALIEN OIL + RED DUST 
= Head 


GOOSE GREASE + SUPER ACID 
= Body 


YELLOW RIND + PURPLE LINKS 
= Arms 


BLACK ICE + MAGIC POWDER 
= Legs 


SPARKLES + BLUE GOO 
= Feet 


Remember that chemicals in the Scientist section create 
entirely new effects each time the program is run. Therefore, 
the combinations noted above will create different results in 
that section. 


Sound Option 


The sound that accompanies THE INCREDIBLE LAB may be turned off by 
holding the CONTRO1 (CTRL) key and pressing the letter S while the 
main menu is displayed. The sound will stay off until this is 
repeated or the program is loaded again. 


Exiting the Program 


Students may exit the program at any time by holding the 
Control (CTRL) key and pressing the E key. 
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